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WHY HYPERSCALING VIOLATING GEOMETRIES

Holography and condensed matter:
“AdS/CMT”

Lifshitz geometries
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Hyperscaling violating (HSV) geometries
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OVERVIEW AND SOME SPOILERS
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ACTION SATISEYING EINSTEIN EQUATIONS

(equired scale

Symmetry: r ATt N, dQpg = MdQeg ds — Xds
—26/d ). )
HSV metric: ds (TF> [ ; F(r)dt® + T P 42402,

~

SN d+2,. 1~ 1 2 1 o 1 o 1 2
HSV action: S = e /d r\/—g [R 2(quﬁ) + V(9) 4X(¢)F 4Y(¢)H 4Z(¢)K
Blackening (d —1)2 /2 m q>
factor: f=1+ k(d 0+ 2 2)2 r2  pd—0+z - r2(d—6+2-1) /

[Taylor’08]

[Tarrio, Vandoren’l1]
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NULL ENERGY CONDITION

T,uz/‘sufy > 0

z hyperbolic k = —1 | planar k£ = 0 | spherical £ =1
z <1 no solution no solution no solution
1<2z2<2 0=d(z—1) 0<dz—1) | 6<d(z—1)
z > 2 no solution 0 <d 0 <d
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ABSENCE TIDAL DIVERGENCE FOR ANY HORIZON
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1<2<2

Geodesically complete

[Shaghoulian’12]




MASSLESS HYPERBOLIC BLACK HOLE

Curvature invariants all finite!

0=d(z—1)
- . [Emparan’99]
| <2< Non-zero temperature and entropy Casini, Huette Myora 111

Special features massless: Rindler wedge?
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